Purpose The purpose of this study was to gain insight into how low back pain (LBP) patients conceptualize the construct of expectations regarding treatment. Methods This study was nested within a mixed-method randomized clinical trial comparing three primary care interventions for LBP. A total of 77 participants with LBP lasting longer than 6 weeks were included; semi-structured interviews were conducted querying patients about their expectations for treatment. Also factors influencing their expectations were explored. Interviews were administered following enrollment into the study, but prior to study treatment. Two researchers independently conducted a content analysis using NVIVO 9 software. Results LBP patients' expectations could be categorized in two main domains: outcome and process expectations, each with subdomains. Patients expressed expectations in all subdomains both as values (what they hoped) and probabilities (what they thought was likely). In multiple subdomains, there were differences in the nature (positive vs. negative) and frequency of value and probability expectations. Participants reported that multiple factors influenced their expectations of which past experience with treatment appeared to be of major influence on probability expectations. Conclusion and recommendations This study showed that LBP patients' expectations for treatment are multifaceted. Current measurement instruments do not cover all domains and subdomains of expectations. Therefore, we recommend the development of new or improved measures that make a distinction between value and probability expectations and assess process and/or outcome expectations covering multiple subdomains. Some of the influencing factors found in this study may be useful targets for altering patients' treatment expectations and improving health outcomes.
impact [1] . This costly disorder is one of the most frequent reasons why people consult primary health care and results in increased work absenteeism [1] [2] [3] . Identification of prognostic factors can help define risk groups and guide clinical decision-making. Previous LBP research [4] [5] [6] [7] has identified patients' expectations as one of the most important predictors of treatment outcomes leading to the recommendation that pre-treatment expectations be routinely assessed [8] .
However, there is debate about how to best define and measure patients' expectations [4, 9] . Several instruments are available to assess LBP patients' expectations most of which are developed from a quantitative perspective. Because the construct of expectations is neither fully understood nor well defined, it is very difficult to interpret the scores of these measures. For instance, it is not clear what a sum score on these measurement tools represent. Moreover, the quality of these instruments is generally rated as poor, and the content validity is not well established [9] .
Existing theoretical models on expectations [10, 11] lack empirical support and many definitions and taxonomies have been proposed. These include distinctions between outcome expectations (beliefs that treatment will lead to a certain result) and self-efficacy expectations (beliefs in one's own ability to perform a certain treatment regimen) [12] [13] [14] . Others [15] have suggested that expectations have both calculative/cognitive components as well as emotional ones. Kravitz [16] therefore proposed a distinction between value expectations (i.e. idealized expectations expressed as hopes, wishes, desires, needs or wants) and probability expectations (i.e. predictive expectations, expressed as probabilities, likelihoods or certainties).
Therefore, if we want to understand patients expectations in more detail, qualitative methods are needed. Qualitative methods aim to gain an in-depth understanding of why and how humans behave. These methods can illustrate the domains of expectations from the patients' perspective and provide insight into the definition of expectations. Results of qualitative studies may also inform the development and validation of quantitative measures.
Another issue in expectations research is the uncertainty regarding what factors influence patients' expectations. Janzen et al. [11] suggest a conceptual model in which expectations stem from previous experience, knowledge and beliefs. Stewart-Williams [17] propose that suggestions and observations of other people (e.g. family, friends or colleagues) might also influence expectations. To date, little research has been done assessing LBP patients' underlying thoughts and perceptions regarding their expectations. Recently though, Iles et al. [18] explored the expectations of a non-chronic LBP population and found that the persons' experience is most important in the construction of recovery expectations and influences expectations about pain, progress, performance and treatment. Other recent qualitative work focussed on expectations regarding return to work [19, 20] which is likely only one of many aspects of the expectations construct in LBP patients.
The overall goal of the current study was to gain insight into how chronic LBP patients conceptualize the construct of patient expectations regarding treatment. Specifically, we aimed to identify themes related to participants' expectations of pain relief, activities of daily living and conditionspecific information and assess the nature of their expectations (values or probabilities). We also explored factors that participants perceived as having influenced their expectations including, but not limited to, patients' previous experiences, others' experiences, and media.
Methods
This qualitative study is part of a prospective, mixedmethods randomized clinical trial with an embedded design (Clinical trials registry number: NCT00269347) [21] . The primary aim of this RCT was to compare the effectiveness of high-dose supervised exercise, chiropractic spinal manipulation and home exercise for chronic, non-specific LBP. A secondary aim of the study was to qualitatively explore patients' expectations about the treatment they received. The study was approved by the institutional review board of Northwestern Health Sciences University, Bloomington, MN, and informed consent was received from all participants prior to participation.
Participants
Participants between 18 and 65 years with a primary complaint of non-specific LBP lasting at least 6 weeks with or without radiating leg pain were enrolled in the study. More information related to the design and results of the parent trial are reported elsewhere [21] . We invited consecutive participants to take part in the qualitative interview, which took place immediately after they were randomized to a treatment group but prior to receiving their first treatment. Our goal was to sample at least 50 individuals to ensure a wide range of back pain patients and to reach saturation, or the point where no new themes would emerge in the content analysis [22, 23] .
Data collection
Quantitative data including demographic and clinical information were collected by self-report questionnaires prior to enrollment in the parent RCT. Questionnaires included a one-item assessment of patients' expectations of treatment benefit prior to randomization. Patients were asked to answer the following item for each of the possible study treatments: ''How do you expect your back pain to change as a result of the following treatments you may receive in the study''? Answers were given on a 5-point scale ranging from much worse to much better.
Qualitative data were collected using face-to-face interviews conducted by experienced research staff. These interviewers were trained in the concepts of interviewing, the need for neutrality and the use of probing techniques. Interviewers performed practice interviews and meetings were held periodically to discuss any difficulties interviewers were experiencing.
Interviews were conducted in a private room in the research clinic, after randomization to one of the three treatment groups, but prior to study treatment. A semistructured schedule of open-ended questions (see Table 1 ) was used to direct the interviews and ensure consistency with study aims.
Interviewers began with a broad, open-ended question and followed up with more specific questions to assess patients' expectations regarding pain, activities of daily living and condition-specific information. Questions, shaped by the work of Kravitz [16] , asked about the patients' value expectations (hopes/wishes/desires) and their probability expectations (probabilities/likelihoods/ chances). Moreover, interviewers asked patients about past experiences with treatment and probed to see if other people or external sources, like media or information brochures influenced their expectations. All interviews were tape-recorded and subsequently transcribed verbatim. To ensure accuracy a random sample of 10 % of the transcriptions were compared to the tape-recorded interviews by re-listening the interviews while reading the transcripts.
Data analysis
Demographic and clinical data were summarized using descriptive statistics. Qualitative content analysis was done independently by two investigators (T.M.H., L.H.) with support of QSR NVivo 9.0.
A combination of an inductive and deductive approach was used in which sensitizing concepts from the theoretical frameworks of Kravitz [16] , Crow et al. [14] and Bandura [12] together with the analysis of the first 10 interviews lead to the development of a preliminary codebook. This preliminary codebook was organized into three domains of expectations (expectations about pain, expectations about activities of daily living and expectations about getting informed and educated) and three domains of influencing factors (previous experiences, experiences of family and friends and media). Subsequent interviews were coded with this codebook and special attention was paid to new and unanticipated expectation domains and influencing factors. Whenever a new expectation domain or influencing factor emerged, the codebook was adapted. The point of saturation was reached after about 30 interviews. To facilitate exploration of the prevalence of each domain of expectations and each influencing factor, the remaining interviews were coded with the final codebook. T.M.H. and L.H. reconciled their coding and refined the codebook after every 10 interviews. A third investigator (R.E.) was consulted if consensus could not be reached.
Concurrently, each expectation was coded as either value oriented or probability oriented. Value expectations were defined as ''patients' hopes, wishes or desires concerning clinical events'' [16] . An expectation was coded as value oriented if the patient expressed either one or multiple of the following words: hope, wish, need or would like. Probability expectations were defined as ''patients' judgements about the likelihood that a set of events would occur'' [16] . An expectation was coded as probability oriented if the patient expressed either one or multiple of the following words: probable/probably, likely, certain, percentage chance or realistic. After the initial coding process, the identified expectation-related domains were categorized into two broader domains, which created a hierarchical structure of main domains and subdomains. Categorization was done by comparing the content of the identified domains of expectations to Crow et al.'s [14] theoretical framework which distinguishes expectations about treatment outcome and expectations about the process of treatment. The structure of main domains and subdomains was created separately for value expectations and probability expectations. Furthermore, differences in the nature (positive vs. negative) between value and probability expectations were explored by comparing expectations expressed as values and expectations expressed as probabilities for each subdomain. Complementary to the qualitative content analysis, frequencies of value and probability expectations as well as each influencing factor were calculated.
Results
Patient characteristics (Table 2) Seventy-seven interviews were included in the qualitative analysis. Mean age of the sample was 44.2 (SD 12.4) and 50.6 % were female. The mean duration of LBP was 8.7 years (SD 9.2). Overall, the expectations about treatment benefits were positive. The quantitative, self-report expectation question showed that 36 % of patients expected their back pain to be much better, 55 % expected it to be better and only 9 % expected no change. Baseline characteristics of the qualitative sample were similar to those of the parent RCT.
Expectations of LBP patients derived from the qualitative data
Ten subdomains of expectations were identified and grouped into two larger domains: outcome expectations (i.e. expectations related to the outcomes of the treatment) and process expectations (i.e. expectations related to the treatment encounter itself). Pain relief, improvement in activities of daily living (ADL), improvement in biomechanical functioning, gaining knowledge about etiology and getting a diagnosis, gaining motivation and general recovery were categorized as outcome expectations. Receiving information and education, learning about selfmanagement and prevention, treatment content, kind provider and optimal treatment setting were categorized as process expectations. For each of these subdomains probability and value expectations will be described. Figure 1 graphically represents the domains and subdomains of expectations expressed by participants and how frequent the subdomain was expressed as a value and/or probability. Note one person can have both a probability and a value expectation within the same subdomain.
Expectations about treatment outcomes
Most participants (N = 74) expected a change in their pain levels as a result of treatment; these were expressed more often as values (N = 64) than as probabilities (N = 54). Expectations expressed as probabilities were positive in the majority of patients with an expected decrease in pain. For 22:1986-1995 1989 example, participant 3137 stated his/her expectation as ''probably a reduction in pain, I wouldn't say elimination but a reduction.'' Some patients, e.g., participant 3923 added a time-frame and expected the pain relief to be temporary: ''I think probably, I think that there will be pain alleviation. I don't know for the long-term how long that will help, but that's just kind of my spot on reality.'' Value expectations were more positive than probability expectations; some participants expected a complete elimination of pain, like participant 1045, who stated ''I hope that I'm pain free at the end of our time together [time together with therapist].'' Many participants (N = 62) expected their ADLs to improve. ADL patients commonly mentioned included return to paid work, household chores (e.g., vacuuming, shovelling snow), and recreational activities (e.g., sports and shopping). These expectations were expressed more often as value (N = 55) than as a probability expectations (N = 31), but they were both equally positive in nature. An important aspect for many patients was the wish to be independent. Participant 3340 stated ''Well, lifting, being able to bend over and lift, being able to pick up groceries while I'm bent over…Being able to do things on my own.'' Not every patient expected a change in ADL, mainly because they did not experience any ADL limitations. Participant 2230 said ''I don't expect any changes in my ability to do things. I've learned to live with pain and… and continue with most activities normally just dealing with the pain.''
Many participants (N = 45) expected to have improved biomechanical functioning. This included increased flexibility, back and muscle strength and better posture. Value (N = 31) and probability expectations (N = 29) were expressed equally as often and were also equally positive. Participant 1070 was enrolled to the supervised exercise group and stated, ''Strengthen my stomach and back, leg muscles. I've always been athletic and liked exercise, so… since I've hurt my back I haven't been able to do as much as I normally do and so I think I'll probably be happy just working on it a little bit. Getting' whatever I can strengthened up in that area.'' Some participants (N = 36) stated non-specific expectations about treatment outcomes. In this subdomain, patients used words like 'improvement', 'feel better' or 'getting something out of it' to describe their anticipated benefits. Participant 1126 stated, ''Hopefully, it will improve it but that's about it.'' Value (N = 23) and probability (N = 20) expectations were expressed equally as often. A large range in the nature of these expectations was observed within the probability expectations. Participant 1178, for example, expected nothing positive, ''Um, the effects of treatment. I don't expect, um, any real long term results, you know, positive results'' while participant 3897 expected a big improvement, ''In any case, there'll be a lot of significant improvement.'' In contrast, value expectations were all very positive.
Some participants (N = 24) expected to learn the etiology of their LBP and/or to get an accurate diagnosis. These expectations were more often expressed as values (N = 16) and were more positive than expectations expressed as probabilities (N = 11). Participant 1045 had a positive expectation and expressed it as a value, ''Well, I hope, again, I hope to find out exactly and specifically what's wrong. There's gotta be something wrong, whether it's organic. Well, it's gotta be something wrong, you know, I don't think it's my brain if my back hurts.'' Participant 1178 had a negative expectation expressed as a probability: ''I don't expect anyone to tell me what the cause is. Nobody has really been able to explain it to me so far.'' A small number of participants (N = 16) expected to gain the motivation and confidence necessary to adhere to their exercise and advice regimens following the 12-week treatment phase. This expectation was more prevalent as a value expectation (N = 13) than as a probability expectation (N = 6), but those expressions were equally positive in nature. Participant 2397 stated, ''Maybe because if I'm part of a structured thing where I'm expected to do something, I will actually follow through and do it. Having exercised on my home at home before without any motivation was difficult but if I'm part of something where I'm expected [to] perform, I'm hoping I will be able to follow though.'' Expectations about the treatment process In order to maintain treatment results and prevent future back pain episodes, participants (N = 54) expected to learn skills to self-manage their disorder during the treatment encounter. Participants expected that they would have to be actively involved during the treatment consultations to reap the benefits. Value expectations (N = 44) were more prevalent than probability expectations (N = 31), but they were equally positive. Participant 4075 stated, ''I hope to learn maybe there's, certain things that I can do myself, to maintain after the study's over, maintain improvement of my back. '' Many participants (N = 42) expected to receive information and education about their disorder and a treatment rationale during the treatment encounter. Value (N = 30) and probability (N = 29) expectations were expressed equally as often, and these expressions were equally positive. Participant 3923 stated, ''I think I will learn a little more about my body how it inner-relates and works together. I… I guess just learning a little bit about the chiropractic side because I don't have any knowledge about it.'' Some participants (N = 21) had expectations about the actual treatment content, like techniques the chiropractor would use or exercises they were expected to perform. Participant 1133 said, ''I guess basically the chiropractor, have them adjust my back.'' Treatment content expectations were more often expressed as probabilities (N = 17) than as value expectations (N = 6) and by patients enrolled to the spinal manipulation group; value and probability expectations were equally positive.
A small number of participants (N = 14) had probability (N = 8) or value expectations (N = 7) related to the provider and the treatment setting. Probability and value expectations were equally positive in nature. Kindness and 
Factors that influenced expectations
Five factors appeared to play a role in influencing participants' expectations, namely, own previous experiences, others' experiences, knowledge, beliefs/assumptions and the treatment setting. Each factor is described below, and Figs. 2, 3, 4, 5 and 6 graphically represent the relationships between the influencing factors and the specific subdomains of expectations.
The most prevalent influencing factor was whether or not the participant had a previous experience with the treatment provided in the study (N = 63). Participants with past experience expected to get the same results as before irrespective of whether the experience was positive or negative. Participant 2401 stated, ''I thought I've been doing some stretching that would help and it hasn't in the past 12-13 years I mean that I can remember physically doing exercises to help it. It hasn't, so I guess this would be the same way.'' Participants with treatment experience often expressed probability expectations about the treatment outcome in terms of pain, ADL and biomechanics as well as process expectations about the content of the treatment (Fig. 2) . Patients naïve to treatment commonly expressed these expectations as values. Participants who had a different treatment experience (e.g., chiropractic care for a neck condition or exercise therapy at a gym facility) Process expectations about treatment content expressed as probability Outcome expectations about pain, ADL and biomechanics expressed as probability Positive or negative own experience (in line with current treatment) Fig. 2 Own experiences influenced process and outcome expectations Eur Spine J (2013) 22:1986-1995 1991 stated their expectations were not influenced by this experience. Some participants (N = 19) mentioned that family, friends or colleagues had previous experience with study treatment, and the majority thought that others' experiences influenced their expectations in a positive way. Patient 3486 stated, ''I've had more positive feedback from people about chiropractic care I expect good results.'' Others' experiences did not appear to influence one subdomain more than another (Fig. 3) .
Fewer participants (N = 15) mentioned that their expectations were influenced by the information and knowledge gained from previous encounters with medical care, own medical education or interest. Because of this knowledge, they were able to better understand the treatment rationale, and could therefore make a better judgement as to whether the treatment made sense to them. Participant 3177 stated, ''The whole idea behind it makes sense. I work in the medical field too. It (the spinal manipulation) makes sense in my mind that it should be helpful… just based on what I've read, what I've seen.'' A small number of participants indicated that information from media (e.g. websites, brochures, newspapers or TVshows) had influenced their expectations. We did not observe that knowledge and information influenced one specific subdomain of expectations more than another (Fig. 4) .
Many participants (N = 31) had preconceived beliefs or assumptions about the disorder and treatment rationale that influenced their expectations. For instance, some believed that improving back flexibility and strengthening core muscles would improve their back pain. These beliefs and assumptions influenced the expectation that their biomechanical functioning would be enhanced, and their ADL and pain would subsequently improve as a result of their biomechanical improvement (Fig. 5) . The general belief that exercise was essential for well-being was held by some participants enrolled to the exercise group, which influenced the more general expectation that the treatment would be beneficial. Participant 3897 stated, ''I actually have always believed that exercise is the key.'' A minority of participants believed that once you have back problems you will never live without them; this belief influenced their outcome expectations in a negative way. Participant 3081 stated, ''Well, it's wear and tear on a body. I mean, it's not like you can go back to perfection.'' A minority of participants (N = 9) expressed that the treatment setting, for example the professionalism of the study clinic and enrollment in a research study, influenced their expectations. Participant 1014 stated, ''I expect based on my interaction with everybody so far that the instructor will be nice and respectful and helpful. And so far I feel very good about what I've experienced here. You've got a good study.'' The treatment setting did not appear to influence one subdomain more than another (Fig. 6 ).
Discussion

Summary and previous literature
This qualitative study showed that LBP patients' expectations for treatment are multifaceted and generally can be categorized into two broad domains: expectations related to 'outcome' of care and 'process' of care. Both outcome and process expectations embody multiple subdomains that more specifically describe different facets of these expectations.
In all of the subdomains, expectations were expressed as values and as probabilities. In most subdomains, expectations were more often expressed as values than as probabilities. In the theoretical literature several suggestions have been made regarding a distinction between what patients hope is going to happen (value expectations) and what people think is probably going to happen (probability expectations) [16] . Though there is debate whether value expectations and probability expectations both are actually one construct [15, 16] or whether they constitute two different though related constructs [10, 24, 25] .
In our study, we found that three out of ten subdomains related to value expectations seemed to be more positive in nature than probability expectations. In the other domains, value and probability expectations were very much alike in nature. This implies that patients in some cases do differentiate between value and probability expectations while in other cases they do not. Interestingly, many existing expectation instruments do not distinguish between value and probability expectations. In many studies, including the parent RCT, patients were asked to complete the following item 'What results do you expect from your treatment?' When answering the question, some patients may refer to their values and others may consider probabilities; it is not known what the consequence of this might be. Leung et al. [10] suggest that divergence between probability and value expectations is related to the perceived probability of its occurrence. For example, when a hope has a high probability of achievement it creates a strong convergence between the hoped for and probable outcomes. In contrast, hopes and expectations may differ, and are maximally divergent when a positive outcome has a low perceived probability of achievement.
In the current, study we also explored the factors patients felt influenced their expectations. Our results are in line with Iles et al. [18] and Main et al. [26] : previous experiences are a major influencing factor for LBP patients' expectations. Experiences of others (e.g. family, friends or colleagues), beliefs and assumptions, information and education, and the treatment setting also appeared to influence LBP patients' expectations.
Implications
While research has acknowledged the importance of patient expectations for understanding several issues including the non-specific effects of treatments, patient satisfaction with care and treatment adherence, the field has been plagued with definitional problems and a lack of theoretical framing. This study contributes to the conceptualisation of the construct of ''patient expectations'' from the patients' perspective. Moreover, it adds to the knowledge regarding the complex role of patients' expectations in LBP treatment. The classification of expectations as applied in this study can inform the design of new measurement instruments which can be used to assess patients' expectations in a more systematic way. Results of this study also have implications for clinical practice. Practitioners can ask the patients what their expectations are for both the treatment process and treatment outcome and whether those expectations are what they think is likely to happen or what they hope to happen. Talking about expectations can open up opportunities for shared decisionmaking between the practitioner and patient, which may result in better patient satisfaction, adherence and treatment outcomes [27, 28] . If expectations are unrealistic, then the influencing factors found in this study might be useful targets for changing expectations.
Strengths and limitations
This study should be interpreted in the light of some important issues that we would like to mention. First of all Expectations in general (no specific subdomain identified) Treatment setting Fig. 6 The treatment setting influenced patient expectations Eur Spine J (2013) 22:1986-1995 1993 some remarks have to be made regarding the generalizability. As we included a large sample size and three different primary care LBP treatments were included, we feel confident that this provides sufficient generalizability for the primary care context. This, however, has to be balanced against the fact that the study situation might not represent daily practice. First of all, participants of RCTs do not have the freedom to choose their preferred treatment. It is probable that patients signing up for a study have very positive expectations for the treatment options available in the study. Moreover, information given to the patient and processes related to the enrollment in the study are different which might have influenced the process-related expectations. Another methodological issue that needs to be mentioned relates to the interviews and analyses. The interviews were conducted face-to-face by experienced and thoroughly trained interviewers while analysis was done by others (T.H., L.H.). This could be a potential source of bias, because interpretation and analysis may differ from what was intended by interviewers and patients. However, the semi-structured interview guide was developed by one of the researchers (R.E.) and interviewers were trained by the same person, which in our opinion minimized this potential bias. Moreover, we performed a rigorous analysis of the data because this was done by two researchers independently and randomly checked by a third researcher.
Another issue is that a semi-structured method of interviewing has limitations. In this study the interviewers queried about which expectations the participant had related to certain domains (pain, activities and conditionspecific information). This may have lead to underreporting of the range of expectations that each participant had, and the importance of those subdomains of expectations that were unanticipated (which were not specifically queried in the interviews). On the contrary, in a qualitative pilot-study about LBP patients' expectations a non-structured way of interviewing proved to be difficult for participants, as they often not knew how to answer (Van Hartingsveld, not published). Another potential source of bias is the cultural differences that exist between the researchers who conducted the analysis (R.E., L.H. from Canada, living in the USA, T.M.H. from the Netherlands, participants primarily from USA). While these three countries are considered to have equal prosperity, there are some substantial differences between the health care systems. This could have influenced the interpretation and coding of interviews.
Conclusion and recommendations
This study aimed to better understand the construct of LBP patients' expectations from the patients' perspective. Results show that LBP patients' expectations can be categorized into two main domains: outcome and process expectations. Patients express their expectations both as values and probabilities, and in three out of ten subdomains value expectations were more positively expressed than probability expectations. Moreover, in most subdomains, value expectations were more prevalent. Further, current expectations instruments used in the LBP field fail to cover important aspects of the expectations construct; thus, new or improved measurement instruments are needed to distinguish between value and probability expectations. These should address the subdomains of expectations that are important to patients and not solely those related to outcomes routinely measured in clinical trials. To optimize the utilization of patients' expectations as predictors of outcomes and satisfaction with care, further research should focus on which of these (sub) domains and expressions of expectations influence specific outcomes. Furthermore, additional research is needed to assess the distinctiveness of the constructs 'hope' (i.e. value expectations) and expectations (i.e. probability expectations) in more depth. This study has furthermore contributed to the knowledge about the factors that influence LBP patients' expectations. Some of the factors found in this study, specifically the beliefs and assumptions of patients and patient education may be useful targets for changing LBP patients' treatment expectations for the benefit of the patient.
